Summary
A trial was conducted in the summer of 2000 to evaluate the effect of 4-and 6-row freestall barns located in northwest Iowa on barn temper ature, bar n humidit y, and respiration rat es o f lactating Ho lste in cows. Temperature, temperature-humidity index (THI), and respiration rates were greater in 6-row than 4-row freestall barns. Respiration rates were greater in 6-row versus 4-row buildings. The magnitude of difference in the temperature and THI variables may not explain the differences detected in respiration rates. It is possible t hat a re lationship between animal density and social interaction could incr ease respirat ion rates when animal density is increased. It may also be possible that the level of mechanical ventilation required to keep co ws comfo rtable in 6-row barns may be greater.
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Introduction
Animal density is increased when lactating dairy cows are housed in 6-row freestall buildings. Concerns have been raised that the level of heat str ess is gre ater in 6-row than 4-row freestall buildings. A trial was conducted dur ing the summer of 2000 to evaluate t he effect of 4-and 6-row freestall barns located in northwest Iowa on barn temperature, barn humidity, and respiration rates of lactating Holstein cows.
Procedures
Six freestall barns (3, 6-row and 3, 4-row) on five farms were sampled. Temperature and humidity readings were collected every 15 minutes at four locations in each barn. Ambient temperature and humidity were collected at two locations in close proximity to each freestall barn. All temperature and humidity data were collected using HOBO data loggers programmed to collect data every 15 min, 24 hr per day. Temperature and humidity data were collected continuously from June 9, 2000 until September 27, 2000. Respiration rates were collect ed in the morning bet ween 6 and 8 and in the afternoon between 2 and 4 on thr ee different days. During each observation period respiration rates wer e co llect ed fr om 50 co ws in each barn.
Results
Average temper ature, humid ity, and THI in 4-ro w and 6-ro w barns dur ing t he 3 days when respiration rates were collected are listed in Table 1 . T able 1 also contains average ambient temperature, relative humidit y, and T HI a long with the deviations from these ambient variables for 4-and 6-row barns. Average temperature and THI were greater (P<0.05) in 6-row barns during the period when respiration rates were measured. There are also differences (P<0.05) in ambient relative humidity and THI between the locations of 4-and 6-row barns. Statistical differ ence s ass ociated with t emperature and humidity between 4-and 6-row barns exist; however, numerically these differences are minimal and may not be biologically significant.
In Table 2 the average respiration rates, THI, temperatures and relative humidity are presented for morning and afternoon observations for each barn type. Respiration rates were greater (P<0.05) in the morning and afternoon in 6-row barns t han in 4-row barns.
Average morning and afternoon respiration rates are presented in Table 3 . Respiration rates by day of observation are presented in Table 4 .
Conclusions
Temperature, relative humidity, and THI were gre ater in 6-row tha n 4-row fre est all barns compared to ambient conditions. Respiration rates of cows were greater in 6-row than 4-row buildings.
The magnitude of differe nce in the temperature and humidity variables do not account for the differences detected in respiration rates. I t is p oss ible that a re lationship between cow density and social interaction could increase respiration rates when cow density is increased. It also may be p oss ible that the level of mechanical ventilation required to keep co ws comfo rtable in 6-row barns may be greater. Means within the same column differ P<0.05. Bar n St yle 4-Row 6-Row --------------Day -------------------------Day ---------- 
